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Kunio Mitui* : Chromosome studies on Japanese ferns (4) 

3TOJS*: H if op '>^"0^61^01^ (4) 

The relation between geographical distribution and polyploidy in higher- 
plants has been discussed by a number of workers and it has been elucidated 
that in general the polyploidy plays the important part of the geographical 
distribution of plants (for instance, altitudinal distribution and/or condition, 
of habitat). For clarifying this relation in ferns, I observed in this time- 
chromosome numbers of 28 species, which were distributed mostly in higher- 
mountain zone in Japan. The chromosome counts were made with Newcomer’s 
fixation and with the usual acetocarmine squash method. The results are- 
shown in Tab. 1 and figs. 4-30. I would like to express my sincere thanks 
to Prof. H. Ito for valuable advice and identification of materials. 

Observations and discussion 

Athyrium crenatum var. glabrum: I reported n = 80 for this species (1968),. 
however, all of the specimens collected in three localities showed irregular 
meiosis, approximately 41 bivalents and 41 univalents at diakinesis (fig. 1). 
Approximately sixty-four spores were contained in a sporangium and the: 
majority of them showed the normal bilateral shapes except for several sterile: 
wrinkled spores (fig. 2). Similar situation of the spore formation under the- 
irregular meiosis was found in the autotriploids of Lepisorus thunbergianus■ 
and Phegopteris decursivepinnata and in Dryopteris lacera f. intermedia and 
Polystichumxmiuranum (Mitui, 1968). Brogger (1960, in Fabbri) has reported 
n = 41 for Athyrium crenatum, but there has not been found the diploid type 
of this species yet by this time. Therefore, it seems that these specimens 
should be autotriploids or derivatives from hybridization between species 
which seemed to be A. crenatum and other closely related species. 

Asplenium capillipes: Large thirty six bivalents were observed in meiosis 
and each sporangium contained 32 spores instead of 64 spores (fig. 3). It. 
has been reported already that this is one of the characteristics of apogamous- 
species in homosporous ferns. If this species were apogamous, the basics 

* Botanical Institute, Faculty of Science, Tokyo University of Education, Tokyo. 
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Table 1. Chromosome numbers of some mountain ferns. 


Species 

Locality 

Haploid 

chromosome 

number 

Ploidy 

Fig. 

Asplenium capillipes 

T. 

36 

? 

4 

A. viride 

T. 

36 

2x 

5 

Athyrium crenatum var. 
glabrum 

T.S.N. 

meiosis 

irregular 

3x 

6 

A. deltoidofrons 

S. 

120 

6x 

7 

A. melanolepis 

T. 

40 

2x 

8 

A. pycnosorum 

T. 

40 

2x 

9 

A. pterorachis 

s. 

40 

2x 

10 

A. rupestre 

S., Nekodake 

40 

2x 

11 

■Cornopteris 

crenulatoserrulata 

N. 

40 

2x 

12 

•Crypsinus veitchii 

N.S. 

72 

4x 

13 

■Cystopteris fragilis 

N, 

126 

6x 

14 

Dryopteris austriaca 

S. 

41 

2 x 

15 

D. crassirhizoma 

s. 

41 

2x 

16 

D. kominatoensis 

s. 

meiosis 

irregular 

2x 

17 

D. monticola 

Okukinu, Totigi 

41 

2x 

18 

D. polylepis 

Nippara, Tokyo 

41 

2x 

19 

Gymnocarpium jessoense 

T. 

40 

2x 

20 

Hypodematium fauriei 

Nippara, Tokyo 

80 

4x 

21 

Lastrea quelpaertensis 

S. 

34 

2 x 

22 

Lepisorus annuifrons 

Toyamagawa, 

Nagano 

35 

2 x 

23 

L. clathratus 

T. 

c. 70 

4x 


Phegopteris polypodioides 

S. 

90 

3x 

apog. 

24 

Pleurosoriopsis makinoi 

Toyamagawa, 

Nagano 

72 

4x 

25 

Polystichopsis 

maximowiczii 

N. 

41 

2x 

26 

P. mutica 

N. 

41 . 

2x 

27 

Polystichum braunii 

N. 

82 

4x 

28 

P. inaense 

T. 

41 

2x 

29 

Woodsia glabella 

T. 

c. 40 

2x 

i 

30 

, 


Abbreviations. N: Nyugasayama, Yamanasi Pref. S: Sugadaira, Nagano Pref. T: Toyo- 
gutiyama, Nagano Pref. 
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Fig. 1. Meiosis in Athyrium crenatum var. glabrum. 


chromosome number of 
this genus (x = 36) must 
be the secondary one de¬ 
rived from primary one- 
It has been expressed 
that the present basic 
number of some genera,, 
(0smunda , Mecodium,. 
Pteris and Lepisorus ) 
must be secondary ones. 
(Tatuno, 1967, 1969, Mi- 
tui, 1968). 

Phegopteris polypodio- 
ides : Hirabayashi (1969) 
suspected the existence 
of triploid apogamous plants of this species in Japan from the standpoint of 
the spore observation. The materials collected in Sugadaira district appar- 




Fig. 2. Spores of Athyrium crenatum var. glabrum. 
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ently showed the tri- 
ploid apogamous phase, 
that is, large 90 biva¬ 
lents in meiosis and 32 
spores in one sporan¬ 
gium. Therefore, it is 
clarified that this spe¬ 
cies has two cytotypes, 
diploid and triploid. In 
this genus, polyploidi- 
zation may be one of 
the causes of manifes¬ 
tation of apogamy as 
in other genera. 

Lepisorus clathratus: 

Approximately 140 so¬ 
matic and 70 gametic 
chromosomes were cal¬ 
culated. The chromosome number of this species has not been reported in 
•other countries. There are some remarkable differences in the quantitative 
characters between Japanese specimens and Chinese ones. For example, the 
stomatal size of Japanese group was 72.2 p and Chinese was 54.4/*. Judging 
from these results, it may be suggested that the Japanese specimens might 
be polyploids and the polyploidization should be one of the important factors 
in which caused wider distribution of this species. 

Polyploidy and geographical distribution 
The tetraploids grew more inland region than the diploids in the intra¬ 
specific polyploids of Lepisorus thunbergianus. Also in closely related taxa, 
the polyploids were found more frequently in inland, mountain and high 
altitudinal region than the diploids (Mitui, 1968). In the present study, 
polyploidization could be considered one of the factors for spreading their 
distribution in some species; for example, Lepisorus clathratus, Athyrium 
crenatum var. glabrum and Cystopteris fragilis and so on. However, the 
tendency towards polyploidy is not always found in all of the mountain 
flora. On the contrary, the incidence of polyploidy was somewhat lower in 
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Fig. 3; Spores of Asplenium capillipes. 
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Figs. 4-18. Numbers correspond to those in tab. 1. 


the mountain flora compairing to the whole fern flora in Japan. More 
exactly, up to the present time, the chromosome numbers of 300 species 
were calculated in Japanese fern flora and approximately 49% of them were 
diploids, on the other hand the 50 species out of 300 were considered to be 
montane plants in their distribution. Of these 50 species, 30 (60%) were 
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Figs. 19-30. Numbers correspond to those in tab. 1. 


-diploids. The potentiality to develop to polyploid forms should be somewhat 
■different in different genera. For instance, the tendency towards polyploidy is 
lower in Dryopteris, Athyrium and Polystichopsis in mountain flora in Japan. 
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